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Mechanism of Embryo Formation of Fatigue Fracture at Heterophase Interfaces
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This research was conducted using molecular dynamics to study the
interaction between the “ heterophase interface” and “ persistent slip band (PSB)” under cyclic
loading, and attempted to elucidate the formation mechanism of the embryo (starting point of
nucleation) of fatigue failure caused by the superimposed phenomena of dislocation penetration,
decomposition, and passage at the heterophase interfaces. First, it was shown that the interface
functions as an absorption site for dislocations, and thus the dislocation density decreases with
cyclic deformation, resulting in a grain-size dependence of the dislocation microstructure. Next, a
PSB model was developed, and it was shown that when screw dislocations moving in a channel region
under cyclic deformation penetrate the interface, the dislocations are not re-emitted from the
interface even when loading occurs in the reverse direction, and the interface has a strong

influence on the formation of fatigue fracture embrittlement.
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